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PREFACE. 



Iii this work the endeavor lias been to 
condense the essential facts and principles 
constituting the theory of the transition 
curve and to demonstrate how the curve 
can be conveniently laid out in field prac- 
tice. 

The same method has been adopted as is 
usually employed in running circular curves 
so that the field operations may be more 
readily comprehended and performed. 

Waltkb 6. Fox. 

New York, October 3d, 1893. 
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CHAPTER I. 



Introduction. 

Near the ends of a railway curve the 
curvature should be gradually diminished 
to enable trains at high speed to deviate 
gradually from the tangent and avoid any 
snock caused by changing too suddenly 
from a straight line to a sharp curve. 

A transition curve is generally used to 
connect the circular curve with the tangent 
as it makes easy transition between them. 

Moreover, as the outer rail of a curved 
track is elevated above the inner rail, a 
transition curve will unite better with the 
tangent ; for the super elevation of the 
outer rail is proportional to the degree of 
curve which is least at the initial point. 



CHAPTER II. 

A transition curve is a compound curve 
with many changes of radius. It has nearly 
the form of the cubic parabola. 

The curve is laid out on chords with the 
transit in the same manner as circular 
curves. A uniform chord length of 10 
feet has been arbitrarily assumed to facili- 
tate calculation, and the degree of curve 
changed at the end of every chord. The 
deflection angles have been computed and 
will be found in the tables. 

To compute the deflection angles it was 
necessary to have the co-ordinates of every 
point of compound curve. The sines and 
cosines of the different angles between the 
tangent and the chords of the curves mul- 
tiplied by 10 will give the required co-or- 
dinates. 

In Fig. I. T is the beginning of the 
curve. The distance measured along the 
tangent in the direction of L is the latitude 
and in the direction of D at a right angle 
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with the tangent is the departure of the 
various points of compound curves. 

For example let us refer to Table I., 
which begins with a 0° 10' curve and 
compounds into a sharper curve at the end 
of each chord, the degree of curve chang- 
ing to 0° 20', 0° 30', 0° 40', etc. See Fig. 2. 



■43 
00 


Degree of 
curve. 


Angle of 
chord. 


* 

Cosine 


Sine 


Co-ordinates 


s 


xlO. 


xlO. 


Lati- 
tude. 


Depar- 
ture. 

- 


10 


0° 10' 


0° 0' 30" 


10.000000 


0.001454 


10.000000 


0.001454 


20 


0° 20' 


0° 2' 00" 


9.999998 


0.005818 


19.999998 


0.007272 


30 


0° 30' 


0° 4' 30" 


9.999991 


0.013090 


29.999989 


0.020362 


40 


0° 40' 


0° 8' 00" 


9.999973 


0.023271 


39.999962 


0.043633 


60 0° 50' 


0° 12' 30" 


9.999933 


0.036361 


49.999895 


0.079G94 



Having calculated the co-ordinates of 
the different points the deflection angles 
were determined by 

— = tan, T. 

Example: To find the deflection angle 
for the first point in Table I. 
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Dep., 0.001454 log.- —8.1625644 
Lat , .10. 000000 log. 1. 0000000 

Ans. Del angle, 0° 0' 30" log. tan. 6.162&644 

The difference in the degree of curve 
between the different arcs of the transition 
curve should be maintained as nearly as 
possible between the terminating arc and 
the circular curve. 

In the field the transit should be placed 
at T and the angles deflected from the 
tangent. In case there should be an ob- 
stacle making a point invisible at T, the 
next point should be measured on the loug 
chord. The intermediate point can then 
be easily set. 

To find the length of the long chord to 
any point on a curve, Fig. 3. 

Let C be the length of chord, L the 
latitude of the point, and A the deflection 
angle. 

cos A 

Example : 

To find the length of the long chord to 
the 8th point of the curve in Table III. 
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Lat. 79.991 log. 1.9030411 

Def. angle, 0° 38' 15" log. cos. 9.9999731 

Am Long chord, 79.996 log. 1.9030680 



CHAPTER III. 



Explanation of Tables. 

The curvature increases more rapidly in 
each succeeding table. 

Table I. begins with a 0° 10' curve which 
is the difference in curvature between the 
first arc of each table, the degrees of curve 
being 0° 10', 0° 20', 0° 30', etc. The de- 
gree of curve of the first arc is equal to 
the difference between all the other arcs in 
the same table, so that the sixth arc in 
Table I. is a 1° curve and the sixth arc in 
Table VI. is a 6° curve. 

Column I. gives the length of curve ac- 
cording to the central angle consumed 
which will be found on the same line in a 
different column, and also the other corres- 
ponding parts of the tables under their 
respective headings. 

Column II. has the degree of curve of 
each separate arc. 
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Column III. contains the deflection an- 
gles. It will be observed that the value 
of the angles has been calculated to the 
nearest second. Such accuracy is not ex- 
pected in practice but was necessary in or- 
der to correctly determine the long chords. 

Column IV. gives the central angles of 
the curves. 

Columns V. and VI. have the co-ordi- 
nates of every point of compound curve, 
By using the co-ordinates in place of the 
deflection angles the curve may be laid out 
with offsets from the tangent. 

Column VII. has the long chords to ev- 
ery point on the curves. 

Column VIII. contains numbers by which 
the tangents of half the intersection angles 
of the curves should be multiplied and the 
product added to the tangent distances as 
a correction. 



CHAPTER IV. 



Problems. 

Given, a 5 degree curve, to run a transi- 
tion curve connecting it with a tangent 
having an intersection angle of 20 degrees. 

If we select the curve from Table VL 
its length will be 40 feet, consisting of 4 
arcs, and the central angle will be 1 de- 
gree. As this must be repeated at the 
other end of the curve, the central angle 
should be multiplied by 2 and the sum sub- 
tracted from the intersection angle. The 
remainder will be the central angle of the 
circular curve. To find its length divide 
the central angle by the degree of curve. 

Example : 
Intersection angle, 20° 

Central angle of trans, curve X 2, 2° 

5/ 18° 
Length of circular curve, 360 ft. 
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To find the tangent distance V. 

Let M. be the length of circular curve 
that the central angle of transition curve 
consumes, a d the apex distance of cir- 
cular curve and L the latitude of the ter- 
minal point of the transition curve. 

V=ad + L— M. 

Example : 

Apex. dist. of 5° curve for 20°, 202 . 120 
Lat. of ter'l point of trans, curve, 39 . 998 

242.118 
Length of 5° curve to consume 1* 20 . 000 



Ans. V = Tan. distance, 222 . 1 18 

A correction should be added to the pro- 
duct which will not materially change the 
result unless the length of curve exceeds 
70 feet, or the intersection angle contains 
more than 50 degrees. 

Rule: Multiply the tangent of half the 
intersection angle by the distance in column 
8 corresponding to the terminal point of 
the curve. 



1? 

Example : 

1/2 intersection angles 10° 

Tan. = .1763 X .086 = - .015 

then V = - 222.118 

Correction - - - .015 

Tan. diet. - - - 222.133 

With curves of short radius there is a 
slight error in the preceding formula, as M 
does not always have exactly its true value. 
The error, however, is too small to take 
into account in field practice. Iu the above 
example it is only one- thousandth of a 
foot. In a ten degree curve the error is 
about three-tenths. 

The true value of M can be determined 
by multiplying the cosine of half the cen- 
trar angle of transition curve by the length 
of circular curve it has consumed. 

Example : 

1/2 central angle of trans, 
curve = 0° 30' log. cos. 9.9999835 

Length of circular curve con- 
sumed = 20 feet log. 1.3010300 

Ans. M. = 19.999 ft. log. 1.3010135 
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Having measured the tangent distances, 
the transition curves should be first laid 
out and then connected by running the cir- 
cular curve. See Fig. 4. 




Fig. 4. 



If there are two circular curves of • dif- 
ferent radii, their ends will be a short dis- 
tance apart, the sharper curve being on the 
inner side, which can then be eased off to 
unite with the other curve. See Fig. 5. 

On railway location it may be desirable 
to first lay out the circular curve, neglect- 
ing the transition curves until the time of 
construction. 
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In this case the two terminal points of 
the transition curves should be located with 
their co-ordinates, the transit set over 
either point and a foresight taken on the 
other and the curve run in. 

Compound curves should not be located 
in this manner, as a backsight is then re- 
quired. 



TRANSITION CURVE TABLES. 
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TABLE I. 



Length of 
Curve. 


Degree of 
Curve. 


10 


0° 10' 


20 


0° 20' 


30 


0° 30' 


40 


0° 40' 


50 


0° 50' 


60 


1° 00' 


70 


1° 10' 


80 


1° 20' 


90 


1° 30' 


100 


1° 40' 


110 


1° 50' 


120 


2° 00' 


130 


2° 10' 


140 


2° 20' 


150 


2° 30' 


160 


2° 40' 


170 


2° 60' 


180 


3° 00' 


190 


3° 1C 


200 


3° 20' 


210 


3° 30' 


220 


3° 40 7 


230 


3° 50 7 


240 


4° 00' 



§ 



l-H 

60 



0° 
0° 
0° 
0° 
0° 
0° 
0° 9 
0° 12 
0° 15 
0° 19 
0° 23 
0° 27 
0° 31 
0° 36 
0° 41 
0° 46 
0° 52 
0° 58 
1° 4 
1° 11 
1° 18 
1° 26 
1° 34 
1° 42 



30" 
12" 
17" 
41" 
30" 
33" 
58" 
43" 
49" 
15" 
0" 
4" 
30" 
15" 
19" 
44" 
30" 
35" 
59" 
45" 
50" 
14" 
C 
lift 



is © 

■♦» bo 

J* 



0° 
0° 
0° 
0° 
0° 
0° 
0° 
0° 
0° 
0° 

1° 
1° 
1° 
1° 

2° 

2° 

2° 

2° 

3° 

3° 

3° 
40 

4° 
5° 



1' 


0" 


3' 


0" 


6' 


0" 


10' 


0" 


15' 


0" 


21' 


0" 


28' 


0" 


36' 


0" 


45' 


0" 


55' 


0" 


6' 


0" 


18' 


0" 


31' 


0" 


45' 


0" 


0' 


0" 


16' 


0" 


33' 


0" 


51' 


0" 


10' 


0" 


30' 


0" 


51' 


0" 


13' 


0" 


36' 


0" 


C 


0" 



Co-ordinates 



Lati- 
tude. 



10.000 

20.000 

30.000 

40.000 

60.000 

60.000 

69.999 

79.999 

89.998 

99.997 

109.995 

119.993 

129.990 

139.986 

149.981 

159.974 

169.965 

179.954 

189.940 

199.923 

209.903 

219.878 

229.848 

239.814 



Depar 
ture. 



0.001 
0.007 
0.020 
0.043 
0.080 
0.132 
0.203 
0.296 
0.414 
0.560 
0.736 
0.945 
1.191 
1.476 
1.803 
2.176 
2.596 
3.067 
3.591 
4.173 
4.814 
5.617 
6.286 
7.123 



Long 
Chord. 



10.000 

20.000 

30.000 

40.000 

50.000 

60.000 

69.999 

79.999 

89.999 

99.998 

109.997 

119.996 

129.995 

139.994 

149.992 

159.989 

169.985 

179.980 

189.974 

199.966 

209.958 

219.947 

229.934 

239.920 



OH 



.000 

.004 

.007 

.014 

.029 

.045 

.061 

.086 

.126 

.168 

.208 

.265 

.341 

.417 

.494 

.593 

.717 

.843 

.967 

1.119 

1.302 

1.487 

1.6T1 

1.889 
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Length of 
Curve. 


Degree of 
Curve. 


Deflection 
Angle. 


Central 
Angle. 


Co-ordinates 


Long 
Chord. 


i for 
Dist. 


Lati- 
tude. 


Depar 
ture. 


o 3 

OH 


10 


0° 20' 


0° 1' 


0" 


0° 2' 0" 


10.000 


0.003 


10.000 


.002 


20 


0° 40' 


0° 2' 24" 


0° 6' 0" 


20.000 


0.014 


20.000 


.005 


30 


1° 00' 


0° 4' 


35" 


0°12' 0" 


30.000 


0.040 


30.000 


.014 


40 


1° 20' 


0° 7' 


28" 


0°20' 0" 


40.000 


0.087 


40.000 


.029 


50 


1° 40' 


0° 11' 


0" 


0°30' 0" 


50.000 


0.160 


50.000 


.051 


60 


2° 00' 


0° 15' 


7" 


0°42' 0" 


69.999 


0.264 


59.999 


.081 


70 


2° 20' 


0° 19' 


59" 


0°56' 0" 


69.998 


0.407 


69.999 


.122 


80 


2° 40' 


0° 25' 


29" 


1°12' 0" 


79.996 


0.593 


79.998 


.174 


90 


3° 00' 


0° 31' 


40" 


1°30' 0" 


89.993 


0.829 


89.996 


.240 


100 


3° 20' 


0° 38' 


30" 


1°50' 0" 


99.989 


1.120 


99.995 


.320 


110 


3° 40' 


0° 45' 


58" 


2°12' 0" 


109.983 


1.471 


109.993 


.415 


120 


4° 00' 


0° 54' 


9" 


2°36' 0" 


119.974 


1.890 


119.989 


.529 


130 


4° 20' 


1° 3' 


0" 


3°02' 0" 


129.962 


2.382 


129.983 


.662 


140 


4° 40' 


1° 12' 


29" 


3°30' 0" 


139.946 


2.961 


139.977 


.813 


150 


5° 00' 


1° 22' 


39" 


4° O'O" 


149.924 


3.605 


149.967 


.988 


160 


5° 20' 


1° 33' 


29" 


4°32' 0" 


159.897 


4.349 


159.956 


1.185 


170 


5° 40' 


1° 44' 


59" 


5° 6' 0" 


169.861 


5.189 


169.940 


1.407 


180 


6° 00' 


1° 57' 


9" 


5°42' 0" 


179.817 


6.130 


179.921 


1.655 


190 


6° 20' 


2° 9' 


58" 


6°20' 0" 


189.762 


7.178 


189.897 


1.930 


200 


6° 40' 


2° 23' 


28" 


7° 0' 0" 


199.694 


8.339 


199.868 


2.234 


21»' 


7° 00' 


2° 37 


39" 


7°42' 0" 


209.612 


9.619 


209.832 


2.569 


220 


7° 20' 


2° 52' 28" 


8°26' 0" 


219.513 


11.022 


219.789 


2.934 


230 
240 'i 


7° 40' 


3° V 


58" 


9°12' 0" 


229.395 


12.555 


229.738 


3.332 


9° 00'\ 


8° 24' 


6" 


10° 0' 0" 


^39.155 


>u.m 


ftaa.src 


3.163 
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TABLE m. 



VI 


Degree of 
Curve. 

i 


a 
o 

8 

9 
P 




3 


Central 
Angle. 


Co-ordinates 


Long 
Chord. 


1 for 
Dist. 


Lengi 
Cur 


Lati- 
tude. 


Depar 
lure. 


OH 


10 


0° 3o' 


0° 


V 


30" 


0° 3' 0" 


10.000 


0.004 


10.000 


.003 


20 


1° 00' 


0° 


3' 


' 47" 


0° 9' 0" 


20.000 


0.022 


20.000 


.010 


30 


1° 30' 


0° 


6 


' 59" 


0° 18' 0" 


SO.OOu 


0.061 


30.000 


.022 


40 


2° 00' 


0° 


11' 


' 15" 


0° 30' 0" 


40.000 


0.131 


40.000 


.044: 


60 


2° 30' 


0° 


16 


' 30" 


0° 45' 0" 


49.999 


0.240 


49.999 


.080 


60 


3° 00' 


0° 


22 


' 45" 


jo 3 / " 


59.998 


0.397 


59.999 


.126 


70 


3° 30' 


0° 


30' 


' 0" 


1° 24' 0" 


69.995 


0.611 


69.997 


.183 


80 


4° 00' 


0° 


38' 


' 15" 


1° 48' 0" 


79.991 


0.890 


79.996 


.262 


90 


4° 30' 


0° 


47' 


' 29" 


2° 15' 0" 


89.985 


1.243 


89.993 


.366 


100 


5° 00' 


0° 


57' 


' 44" 


2° 45' 0" 


99.975 


1.679 


99.989 


.487 


110 


5° 30' 


1° 


8 


' 59" 


3° 18' 0" 


109.962 


2.207 


109.984 


.624 


120 


6° 00' 


1° 


21' 


' 14" 


3° 54' 0" 


119.942 


2.835 


119.975 


.793 


130 


6° 30' 


1° 


34' 


' 30" 


4° 33' 0" 


129.915 


3.572 


129.964 


1.001 


140 


7° 00' 


1° 


48' 


' 44" 


5° 15' 0" 


139.878 


4.426 


139.948 


1.231 


150 


7° 30' 


2° 


3' 


' 59" 


6° 0' 0" 


149.830 


5.406 


149.927 


1.480 


160 


8° 00' 


2° 


20' 


' 14" 


6° 48' 0" 


159.768 


6.521 


159.901 


1.776 


170 


8° 30' 


2° 


37' 


' 28" 


7° 39' 0" 


169.688 


7.778 


169.866 


2.130 


180 


9° 00' 


2° 


55' 


' 42" 


8° 33' 0" 


179.589 


9.187 


179.824 


2.491 


190 


9° 30' 


3° 


14 


' 57" 


9° 30' 0" 


189.465 


10.756 


189.770 


2.889 


200 


10° 00' 


3° 


35' 


, U // 


10° 30' 0" 


199.313 


12.492 


199.704 


3.342 


210 


10° 30' 


3° 


56 


' 25" 


11° 33' 0" 


209.128 


14.405 


209.623 


3.855 


220 


11° 00/ 


40 


18 


' 39" 


12° 39' 0" 


218.906 


16.501 


219.527 


4.399 


230 


11° 30' 


4° 


41 


' 52" 


13° 48' 0" 


228.641 


18.Y89 


229.411 


4.973 


240j 


12° 00' 


5° 


6 


' 5" 


15° O'O" 


TO&.3H 


T\,SU 


^IBftJR 



•8 . 




a 4 

1 1 

a 


$9 


00^««W 


Loag 


s 




£& 


?S^ 


Chord. 


if 


ID 


o" wt 


V * 


0° 4' 


C 


10.000 


0.006 


ID.««J 


.008 


90 


1° 30 


0» if t» 


0-13' 


c 


90 


ooo 





039 


20 


ooo 


.013 


80 


3° 00 


(1= 9' 17 


0*24' 


0' 


U 


000 





OBI 


BO 





.039 


« 


1° w 


0" 14' 67 


0*40' 


0* 


30 


OK 





114 


89 


,W.i 


.068 


_ 


3»» 


I- :»' w 


I'M' 


V , 


19 


m 


D 


899 


49 


■'■"■' 


.109 


7D 


1" 4C 


o° :n>' B9 


1*68/ 


0" 


es 


993 





814 


89 


rati 


.2*4 


« 


8" OC 


0«B0'W 


anuf 


0- 


70 


086 
9T4 


1 


lfl< 


81 


998 


.849 


UN 


8° 40. 


1° 18' 19 


8° 19' 


l 


: 


96T 


1 


E 


» 


E 


.839 


130 


B *- 


a« s'» 


8*04' 


0" 


ISO 


840 


4 


181 


129 


9SS 


.891 


i*o 


9-W 


1° 91' 93 


7» C 


0" 


130 


T84 


1 


BOB 


139 


BOB 


.020 


wo 


10° (W 


2° 4S' 18 


B» ff 


0" 


140 


■08 


7 


9M 


110 


871 


.971 


1(0 


w w 


3° «'B8 


9* 4' 


0" 


150 


688 


B 


■88 


IBS 


814 


.BBS 


no 


11° X 


8" 29' 87 


io°ia- 


0" 


160 


448 


10 


SB1 


189 


789 


.80S 


iw 


1&W 


8° 64' IS 


n° ac 


0" 


170 


see 


11 


sas 


179 


888 


.980 


190 


WW 


4° WS4 


13° ic 


o- 


IB* 
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0" 


0° 
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.004 


20 
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0° 7' 
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0° 
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0.043 
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.017 


30 


3° 00' 
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29.999 


0.122 


29.999 


.043 


40 
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0° 22' 
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1° 
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39.999 


.086 


50 


6° 00' 


0° 33' 
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1° 
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49.996 
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.153 


60 


6° 00' 


0° 45' 
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2° 
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59.991 
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59.996 


.244 


70 


7° 00' 


0° 59' 
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2° 48' 0" 


69.982 
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69.992 


.366 


80 
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1° 16' 
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3° 
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79.966 


1.779 


79.985 
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90 
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0" 


4° 
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2.486 
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' 10" 
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41.932 
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TABLE OF TANGENT DISTANCES 

FOB 

Circular Railroad Curves. 



This table contains the tangent distances 
to a 1 degree curve for every two minutes 
of intersection angle to 90 degrees. 

The tangent distance to any other de- 
gree of curve may be determined by divid- 
ing the number corresponding to the inter- 
section angle by the degree of curve. 



31 



/ 


0° 

0.00 


1° 


2° j 





50.00 


100.00 


2 


1.67 


51.67 


101.67 


4 


3.33 


53.33 


103 34 


6 


5.00 


55.00 


105.01 


8 


6.67 


56.67 


106.68 


10 


8.33 


58.33 


108.35 


12 


10.00 


60.00 


110.02 


14 


11.67 


61.67 


111.69 


16 


13.33 


63.33 


113.36 


18 


15.00 


65.00 


115.02 


20 


16.67 


66.67 


116.69 


22 


18.33 


68.33 


118.36 


24 


20.00 


70.00 


120.03 


26 


21.67 


71.67 


121.70 


28 


23.33 


73.33 


123.37 


30 


25.00 


75.00 


125.03 


32 


26.67 


76.67 


126.70 


34 


28.33 


78.33 


128.37 


36 


30.00 


80.00 


130.04 


38 


31.67 


81.67 


131.71 


40 


33.33 


83.33 


133.38 


42 


35.00 


85.00 


135.05 


44 


36.67 


86.6* 


136.72 


46 


38.33 


88.33 


138.38 


48 


40.00 


90.00 


140 . 05 


50 


41.67 


91.67 


141.72 


52 


43.33 


93.33 


143.39 


54 


45.00 


95.00 


145.06 


56 


46.67 


96.67 


146 . 73 


58 


48.33 


98.33 


148.40 


60 


50.00 


100.00 


150.07 



150.07 
151.74 
153.41 
155.08 
156.75 
158.42 
160.09 
161.76 
163.43 
165.09 
166.76 
168.43 
170.10 
171.77 
173.44 
175.10 





2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 

26 

28 

30 



176.72 32 



178.39 
180.06 
181.73 
183.40 
185.07 
186.74 
188.40 
190.07 
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30 
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32 
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34 
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36 


38 
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38 


40 


1044.8 
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1098.3 


1150.1 


1202.3 


42 


44 


1048.2 


1100.0 


1151.9 
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44 
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46 


48 


1051.7 
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1155.4 
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48 
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1157.1 
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1158.8 
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52 
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tion to Bridges and uttitr Strut tures of Wood or iron. 
156 illustrations. 8vo, cloth 1 

BOWSER (Prof. E. A.) An Elementary Treatise em 
Analytic Gcinnvlry. I'rn'M:, .in:; n]..ir> li.ometry and 
an Introduction to Geometry of three Dimensions, 
limn, cloth. Thirteenth edition ■ 

— An Elementary Treatise on the Differential and 
1 ■■ ■ . ■ ' 1 eroin examples, lamo, 
cloth. Twelfth edition „« 

- An Elementary Treatise on Analytic Mechanics. 
With numerous eiamples. umo, cloth. Fifth edl- 
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BOWSER (Prof. E. A.) An Elementary Treatise on 
Hydro-mechanics. With numerous examples. i2mo, 
cloth. Third edition 25c 

BOWIE (AUG. J., Jun., M. E.) A Practical Treatise on 
Hydraulic Mining in California. With Description of 
the Use and Construction of Ditches, Flumes, 
Wrought-iron Pipes, and Dams; Flow of Water on 
Heavy Grades, and its Applicability, under High 
Pressure, to Mining. Third edition. Small quarto, 
cloth. Illustrated 5 oc 

BURGH (N. P.) Modern Marine Engineering, applied 
to Paddle and Screw Propulsion. Consisting of 36 
colored plates, 259 practical woodcut illustrations, and 
403 pages of descriptive matter. Thick 4to vol., half 
morocco 10 00 

BURT (W A.) Key to the Solar Compass, and Survey- 
or s Companion. Comprising all the rules necessary 
for use in the field. Pocket-book form, tuck 2 50 

CALDWELL (Prof. GEO. C, and BRENEMAN (Prof. 
A. A.) Manual of Introductory Chemical Practice. 
Svo, cloth. Illustrated 1 50 

CAMPIN (FRANCIS). On the Construction of Iron 
Roofs. A Theoretical and Practical Treatise, with 
wood-cuts and plates of Roofs recently executed. 8vo, 
cloth 20c 

CLEEMAN (THOS. M.) The Kailroad Engineer's Prac- 
tice. Being a Short but Complete Description of the 
Duties of the Young Engineer in the Preliminary and 
Location Surveys and in Construction. Fourth edition, 
revised and enlarged. Illustrated, izmo, cloth 200 

CLARK (D. KINNEAR, C.E.) A Manual of Rules, 
Tables and Data for Mechanical Engineers. Illus- 
trated with numerous diagrams. 1012 pages. 8vo, 

cloth 5 oc ; 

Half morocco 7 50 

Fuel ; its Combustion and Economy, consisting of 
abridgments of Treatise on the Combustion of Coal. 
By C. W. Williams ; and the Economy of Fuel, by 
T. S. Prideaux With extensive additions in recent 
practice in the Combustion and Economy of Fuel, 
Coal, Coke, Wood, Peat, Petroleum, etc. iamo, cloth. 190 \ 



I .ARK ID. KINNKAK. ( !■: .1 The Mechanical En. 
^inter's P.-L-kei H.-...K .jf Tank-;, lwiuulrr. Kuli,, 
and Data. A Handy Hook of Reference lor Daily 
Use in Engineering Practice, .imu. morocco. j 

(JACOB M.) A new Systi 

way Tum-ouis insi.ouly, by 

R.) A Tre, 



CT.EVENGF.R 
Governmen 
Congress a 



:ribcd by the U. S. 



COLLINS (JAS. E.I ThePrii 



\i.L (Prnf. II. n.i Manual of Blnwuii 
and QttMltitalive. With a 
. e MinejaJ'i^y. ivi. 



, W e i B fcl, 



K. [Uand Wl 
mi of Rynam 



.cl.-.ih.. 



DIXON J J. H i The M.i.liinisfs and Sream R-i B in 
Practical Calculator. A Compilaiiun of lawful f 

;i:i,l I ■ ; -!.:-■ I . I . .,::;!. u],-l ..■:, ji ..- solve.]. [...;, lll'T 
General InlortBMion apulii ,,l.li :■■ -ilii..ii-'l'.n.ils. 
Gearing, Pullryi :»>d Shafts. Slcara Boilers and 
lines. Embracing valuable Tallies a:-.d IriMru. 
in Screw cull. nf. V:ilv,- .md l,ir,k Million, etc. i 

DOt)D (GEO.) Dictionary of Manufactures. Mil 
Machinery, and the Industrial Ann. mm, drub 
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DORR (B. F ) The Surveyor's Guide and Pocket Table 

Hook. i8mo, morocco flaps. Second edition 300 

DUBOIS (A. J.) The New Method of Graphic Statics. 

With 60 illustrations. 8vo, cloth x 50 

EDDY (Prof. H. T.) Researches in Graphical Statics. 
Embracing New Constructions in Graphical Statics, a 
New General Method in Graphical Statics, and the 
Theory of Internal Stress in Graphical Statics. 8vo, 
cloth 1 50 

Maximum Stresses under Concentrated Loads. 

Treated graphically. Illustrated. 8vo, cloth 150 

EISSLER (M.) The Metallurgy of Gold; a Practical 
Treatise on the Metallurgical Treatment of Gold- 
Bearing Ores. 187 illustrations. 12010, cl 5 00 

■ The Metallurgy of Silver; a Practical Treatise on 
the Amalgamation, Roasting, and Lixiviation of 
Silver Ores. 124 illustrations. 12010, cloth 4 00 

— — — The Metallurgy of Argentiferous Lead ; a Practi- 
cal Treatise on the Smelting of Silver-Lead Ores and 
the refining of Lead Bullion. With 183 illustrations. 
Svo, cloth 5 00 

ELIOT (Prof. C. W.) and STORER (Prof F. H.) A 
Compendious Manual of Qualitative Chemical An- 
alysis. Revised with the co-operation of the authors, 
by Prof. William R. Nichols. Illustrated. 17th edi- 
tion. Newly revised by Prof. W. B. Lindsay. 12 mo, 
cloth 1 50 

EVERETT (J. D.) Elementary Text-book of Physics. 

Illustrated. i2ino, cloth 140 

FANNING (J. T.) A Practical Treatise on Hydraulic 
and Water-supply Engineering. Relating to the 
Hydrology. Hydrodynamics, and Practical Construc- 
tion of Water-works in North America. Illustrated. 
8vo, cloth 500 

FISKE (Lieut. BRADLEY A., U. S. N.) Electricity in 
Theory and Practice ; or, The Elements of Electrical 
Engineering. 8vo, cloth 350 

FLEMING (Prof. A. J.) The Alternate Current Trans- 
former in Theory and Practice. Vol. I. — The Induc- 
tion of Electric Currents. Illustrated. 8vo, cloth. ... 3 00 



PUBLICATIONS. 



FOLEY. (NELSON), and THOS TRAY. Jr. The J 

Boiler Construction, in liv„ nans. Purl 1-Genc 
Engineering D.ii.i. I 'art ■..-!>, ilirr Construct!, 
Wilh fifty-one plains anil numerous illustrate 
specially drawn for this work. Folio, Half mor.. . . 

FORNEY (MATTHIAS N.) Catechism of lie Locon 
live. Revised and enlarged. Svo, cloth 

FOSTER (Gen. J. G.. U. S. A.) Submarine Blasting 

Boston Harlior. Massachusetts. Removal of Toe 



FRANCIS (las. B„ C.E.I Lowell Hydraulic Eiperi- 

dntuhc Mo't'ors, on' he Flow"? Waw "o'er Weirs, ui 
open Canals of uniform rectangular section, and 
through submerged Oriliws and diverging Tubes. 

Made at Lowell, Mass. Illustrated. 4 to, cloth t 3 

t (NICHOLASI. Chemical and Physical An- 
of M" 1 - " 



alysis of Milk. Condensed Milk, and Infant's Milk- 
en. Q. A.) 1 
i Mortars. 



Food. 
GILLMORE ('■„■„. Q. A.) Treatise on Limes, Hydraulic 



Practical Treatise cm the Construction of Roads, 

Streets, and Pavements. With 70 illustrations. 

lamo, cloth a 

Repnrt on Strength of the Building-Stones in the 

United States, etc. Illustrated. 8vo,clotu..._ 1 

GOODEVE (T- M.i A Text-book on the Steam-Engine 

With a Supplement on Gas-Engines. 143 illustrations. 

GORE <G„ F.R.S.) The Art of Electrolytic Separation 

of Metal", etc. (Theoretical ami Practical.) lUus- 

GORDUN (J, E. H.) School Electricity. I llu Ural ions. 



- — h 
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GRIMSHAW (ROBERT, M.E.) The Steam Boiler. 
Catechism. A Practical Book for Steam Engineers, 
Firemen and Owners and Makers of Boilers of any 
kind. Illustrated. Thick i8mo, cloth 

GRIFFITHS (A. B., Ph.D.) A Treatise on Manures, or 
the Philosophy of Manuring. A Practical Hand-book 
for the Agriculturist, Manufacturer, and Student. 
i2mo, cloth 3 oo 

GRUNER (M. L.) The Manufacture of Steel. Trans- 
lated from the French, by Lenox Smith ; with an 
appendix on the Bessemer process in the United States, 
by the translator. Illustrated. 8vo, cloth 350 

GURDEN (RICHARD LLOYD). Traverse Tables: 
computed to 4 places Decimals for every ° of angle 
up to 100 of Distance. For the use of Surveyors and 
Engineers. New edition. Folio, half mor 7 50 

HALSEY (F. A.) Slide-valve Gears, an Explanation of 
the Action and Construction of Plain and Cut-off Slide 
Valves. Illustrated. i2mo, cloth. Second edition.. 1 50 

HAMILTON (W. G.) Useful Information for Railway 
Men. Tenth edition, revised and enlarged. 562 
pages, pocket form. Morocco, gilt 2 00 

HARRISON (W. B.) The Mechanics' Tool Book. With 
Practical Rules and Suggestions for use of Machin- 
ists, Iron-Workers, and others. Illustrated with 44 
engravings. i2mo, cloth 150 

HASKINS (C. H.) The Galvanometer and its Uses. A 

Manual for Electricians and Students, nmo, cloth.. 1 50 

HAWKINS (C. C.) and WALLIS (F.) The Dynamo, Its 

Theory, Design and Manufacture. 8vo, cloth, 190 ills. 3 00 

HEAP (Major D. P., U. S. A.) Electrical Appliances of 
the Present Day. Report of the Paris Electrical Ex- 
position of 1881. 250 illustrations. 8vo, cloth. . . 2 00 

HOUSTON (E. J.) Dictionary of Electrical Words, 
Terms and Phrases. Third edition, revised and en- 
larged, .-vo, cloth '. 500 



\ 




HERRMANN (GUSTAV). The Graphical Statics of 
Mechanism. A Cuirft for the Use rjf K^yoisls, 
Architects, and Engineers ; and also a Text- book for 
Technical Sellouts. Traualited and annotated by 
A. P. Smith, M.E, lamo, cioT.h, 7 folding piales 5 

HEWSON (WIS.) Principles and Practice of Embanking 
Lands from River Floods, as applied to the Levees of 
the Mississippi. Svo, cloth .. .. _*. 3 

HF.NRICI (Ol.AI'S. Skeli'l-in Structures, Applied to 
the Building of Steel mid iron Bridges. Illustrated., i 

HOBBS(W. R.F.) The Arithmetic of Electrical Meas- 

HOLLEV (ALEXANDER L.i Railway Practice. Amer- 
ican and European Railway practice in the Economi- 
cal ijcncialir.n i.il Slcai. including the Materials "nd 
C«.i!itrii<:t.wi of Oui-lmrninf. Boilers. Combust, on, 
the Variable Hlaat. Vaporisation, Circulation, Super- 
heating, Supplying and Heating Feed-water, etc, 

infJu3u^rRfl»d-h : . (oint Fastenings; 

Street Railways, etc. Willi 77 lithographed plates. 

HOLMES (A. BROMLEYi. The Electric Light Popu- 
larly Explained. Fifth edition Illustrated, hud, 

HOWARD (C. R-) Earthwork Mensuration on the 
Basis of the Prismoidal Formula:. Containing Sim- 
ple and Labor -a.,i,nc .Mel;..--, ol ■ .[).. uninj I'lisiiioidal 
Contents directly from End Areas. Illustrated by 
Examples and accompanied hv Plain Rules (or Pracli- 
calllses. Illustraied. Svo.cloih 

HUMBER (WILLIAM, C. R.) A Handy Book for the 
Calculation of Struma- in ( iirdrrs. ami Similar Struct- 
ures, and their s-.rr:i..-t!i ; CootlMlng of Formulie and 
Correspond inc. Duuraina. ivuh numerous details for 
practical application, etc. fourth edition, iirso, 

HUTTONiW. S.i Steam- Boiler Construction. A Prac- 
tical Hand-book for Mutineers, Boiler Makers, and 



*» 



SCIENTIFIC PUBLICATIONS. II 

Comprising a Large Selection of Tabulated Results, 
showing the Strength and other Properties of Ma- 
terials used in Construction, with Explanatory Text 
and Historical Sketch. Numerous engravings and 25 
lithographed plates. 4to, cloth 9500 

KIRKWOOD (JAS. P.) Report on the Filtration of 
River Waters for the supply of Cities, as practised in 
Europe. Illustrated by 30 double-plate engravings. 
4to, cloth .15 00 

LARRABEE (C. S.) Cipher and Secret Letter and Tele- 
graphic Code, with Hog's Improvements. x8mo, 
cloth 60 

LARDEN (W., M. A.) A School Course on Heat. i2mo, 
half leather 3 00 

LEITZE (ERNST). Modern Heliographic Processes. 
A Manual of Instruction in the Art of Reproducing 
Drawings, Engravings, etc., by the action of Light. 
With 32 wood-cuts and ten specimens of Heliograms. 
8 vo, cloth. Second edition 300 

LOCKWOOD (THOS. D.) Electricity, Magnetism, and < 
Electro-Telegraphy. A Practical Guide for Students, 
Operators, and Inspectors. 8vo, cloth. Third edi- 
tion a 50 

LODGE (OLIVER J.) Elementary Mechanics, includ- 
ing Hydrostatics and Pneumatics. Revised edition. 
i2mo, cloth 120 

LOCKE (ALFRED G. and CHARLES G.) A Practical 
Treatise on the Manufacture of Sulphuric Acid. 
With 77 Constructive Plates drawn to Scale Measure- 
ments, rnd other Illustrations. Royal 8vo, cloth 15 00 

LOVELL (D. H.) Practical Switch Work. A Hand- 
book for Track Foremen. Illustrated. 12010, cloth.. 150 

LUNGE (GEO.) A Theoretical and Practical Treatise 
on the Manufacture of Sulphuric Acid and Alkali with 
the Collateral Branches. Vol. I. Sulphuric Acid. 
Second edition, revised and enlarged. 342 Illustra- 
tions. 8vo., cloth 15 00 

. and HUNTER F.) The Alkali Maker's Pocket- 
Book. Tables and Analytical Methods for Manufac- 
turers of Sulphuric Acid, Nitric Acid, Soda, Potash 
and Ammonia. Second edition, umo, cloth 3 00 
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MACCORD (Prof. C. W.) A Practical Treatise on the 
Slide- Valve by Eccentrics, examining by methods the 
action of the Eccentric upon the Slide-Valve, and 
explaining the practical processes of laying out the 
movements, adapting the Valve for its various duties 
in the Steam- Engine. Illustrated. 4to, cloth 2 90 

MAYER (Prof. A. M.) Lecture Notes on Physics. 8vo. 

cloth 2 00 

McCULLOCH (Prof. R. S.) Elementary Treatise on the 
Mechanical Theory of Heat, and its application to Air 
and Steam Engines. 8vo, cloth 3 50 

MERRILL (Col. WM. E., U. S. A.) Iron Truss Bridges 
for Railroads. The method of calculating strains in 
Trusses, with a careful comparison of the most promi- 
nent Trusses, in reference to economy in combination, 
etc. Illustrated. 4to, cloth 5 00 

METAL TURNING. By a Foreman Pattern Maker. 

Illustrated with 81 engravings. i2mo, cloth 1 50 

MINIFIE(WM.) Mechanical Drawing. A Text-book of 
Geometrical Drawing for the use of Mechanics and 
Schools, in which the Definitions and Rules of Geom- 
etry are familiarly explained ; the Practical Problems 
are arranged from the most simple to the more com- 
plex, and in their description technicalities are avoided 
as much as possible. With illustrations for Drawing 
Plans, Sections, and Elevations of Railways and Ma- 
chinery ; an Introduction to Isometrical Drawing, and 
an Essay on Linear Perspective and Shadows. Illus- 
trated with over 200 diagrams engraved on steel. 
With an appendix on the Theory and Application of 
Colors. 8vo, cloth 4 00 

Geometrical Drawing. Abridged from the octavo 

edition, for the use of schools. Illustrated with 48 
steel plates. Ninth edition. 12 mo, cloth 2 00 

MODERN METEOROLOGY. A Series of Six Lectures, 

delivered under the auspices of the Meteorological 
Society in 1878. Illustrated. 12010, cloth 150 

MOONEY (WM.) The American Gas Engineers* and 
Superintendents' Hand-book, consisting of Rules, 
Reference Tables, and original matter pertaining to 
the Manufacture, Manipulation, and Distribution ol 
IJJuminn:irtg Ghs. Illustrated. 12 mo, morocco 300 



' 



\ 




MOTT (H. A., Jun.) A Prattle*! Treatise on Chemistry 
(Qualitative and Quantitative Analysis), Stoichi- 
ometry. Bl< v. ; ■ ■ " . 1 1 ■ ■ j,- v. Assaying. 
Pharmaceutical Preparations. ll™:oi Secretins, 
Specific (inv-iiic-i Wct'lus ami Measures, etc. Mem- 
Edition. 1 38 3. 6sopageB. Svo, cluth a 

MULLIN (JOSEPH P , M.E,) Modern Moulding and 
Pattern- making. A Practical Treatise upon Pattern- 
Shop and Fob w the Moulding 
of Pulleys, Spur G.'sr-,. Worm (it-;..,. Balance- wheels. 
Stationary Engine and Locomotive Cylinders, Globe 
Valves, fool Work. Mm,-,; il ■■ 
peller*. Pane: v.i ihc latest im- 

! liu' '<'.' ^"'.-d 1 RuJes and Ta'b1es°for e very -day use'in 
the Drawing Office, Pattern-shop, and Foundry. 

MUNRO (JOHN". L'.E.i and JAM1E50N (ANDREW, 
CE.I A Pocket-bonk of Electrical Rules and 
Tables (01 the use of Electricians and Engineers, 
Seventh editii eO With numer- 
ous diagrams. Pocket size. Leather a 

MURPHY (I. G . M.E.) Practical Mining. A Field 
Manual for Mining Engineers. With Hinta for In- 
vesmrs in Mining Properties r6mo. mornccu tucks.. 1 

NAQl'ET (A.) Legal Chemistry. A Guide 10 the De- 
tection of poisons, falsification of Writings, Adulter- 

Analysis of A--' ■ ■ "■■ a of Hair, Coin; 



Pharmacists ; 



^Chemical turispru^ 
I books and men: 



■ f Chemists. Phy: 



coloey, etc.. from tin- French, by I. P. Battershall. 
Ph.II , with a preface bv C. F. Chandler, Ph.D., 

M.D..LL.D. limn, cloth. 1 

NEWALL (J- W.J Plain Practical Directions for Draw- 
ing. Smnu and Culling Bvvcl-ili-ars, allowing how the 
Teeth may be flu . Machine or Gear 

to end ; and showing how to get oul all particulars for 
the Workshop ■ ■ . inj Drawings. In- 

cluding a full set of Tables of Reference. Folding 



phi.tiy llluitratirni and flairs, in, f lolh 4 

FRESCO TT (Prof. A.B) Ortranic Analysis. A Manual 
of lite Descriptive am! Analytical (lienustry of certain 
Carnon Compounds in Common Use - a Guide in the 



iwlysis of Org; 



1 Comi'.ur.i.il and Pli.irm; .. .. 
ind in Forensic Ei.iinin.ili.in 



HI fur Elementary Organic Analysis. 

lmlines of Proilmate Organic Analysis, lor the 

:- . T ., r:ni.,n, and yuantitaiive Deter. 

ation of the more commonly oci:uttiv.ft OiJJWS 
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PRESCOTT (Prof. A. B.) First Book in Qualitative 

Chemistry. Fifth edition. 120110, cloth 1 50 

and OTIS COE JOHNSON. Qualitative Chemical 

Analysis. A Guide in the Practical Study of Chem- 
istry and in the work of Analysis. Revised edition 
With Descriptive Chemistry extended throughout 3 50 

PRITCHARD (O. G.) The Manufacture of Electric 

Light Carbons. Illustrated. 8vo, paper 60 

PULSIFER (W. H.) Notes for a History of Lead. 8vo, 

cloth, gilt tops 4 00 

PYNCHON (Prof. T. R.) Introduction to Chemical 
Physics, designed for the use of Academies, Colleges, 
and 111*1* Cchools. 269 illustrations on wood. Crown 
8vo, cloth 3 00 

RANDALL (J. E.) A Practical Treatise on the Incan- 
descent Lamp. Illustrated. i6mo, cloth 50 

(P. M.) Quartz Operator's Hand-book. New edi- 
tion, revised and enlarged, fully illustrated. 1 21210, 
cloth 2 00 

RAFTER (GEO. W.) Sewage Disposal in the United 

States. Illustrated. 8vo, cloth 600 

RANKINE (W. T. MACQUORN, C.E., LL.D., F.R.S.) 
Applied Mechanics. Comprising the Principles of 
Statics and Cinematics, and Theory of Structures, 
Mechanism, and Machines. With numerous dia- 
grams. Thoroughly revised by W. J. Millar. Crown 
8 vo, cloth 5 00 

Civil Engineering. Comprising Engineering Sur- 
veys, Earthwork, Foundations, Masonry, Carpentry, 
Metal-work, Roads, Railways, Canals, Rivers, Water- 
Works, Harbors, etc. With numerous tables and 
illustrations. Thoroughly revised by W. J. Millar. 
Crown 8vo, cloth 6 50 

Machinery and Millwork. Comprising the Geom- 

try. Motions, Work, Strength, Construction, and 
Objects of Machines, etc. Illustrated with nearly 300 
woodcuts. Thoroughly revised by W. J. Miller. 
Crown 8vo, cloth 500 

The Steam-Engine and Other Prime Movers. 

With diagram of the Mechanical Properties of Steam, 
folding plates, numerous tables and illustrations. 
Thoroughly revised by W. J. Millar. Crown 8vo, 
cloth .... 500 




RANKINE (W. J. llACOl/iiKS. C.K.LLD., F.R.S.I 

Electrical Engineer nig, Electric Li B !i i I iib, and Trans' 
mission of Power By Andre" Jamteson, C.E, 
F.R.S.E, Thoroughly revised by W. J. Millar. 



REEDS ENGINEERS- HAND-BOOK, In the Local 
Marine Board Examinations for Certificates o/ Com- 
petency as First and Second Class Engineers. Ily 
W. H. Thntii. Illustrated. Svo, cloth. . 4 

RICEIProf. J. M.land JOHNSOMfProf, W. W.I On a 
New Method fferentuu' at Fum- 

ception Di Rates or Velocities, unto, paper 

RIPPER (WILLIAM). A Course of Instruction in Ma- 
chine Iiuwin- ; I.it>s'i;n I'-r Technical Schools an, i 

Engineer Students. With 53 plates and numerous 



ROEBLING (J. A.! Lonjr and Shod Span Railwav 
Bridges. ]llu-.[i;.:.'.l ivnii lariji: copperplate engrav- 

ings of plans and views. Imperial folio, cloth. 15 

OGERS (Prof. H D.1 The Geology ol Pennsylvania. 

AG.™-,n„,,n,i Stvrv. wii !i :i Genera! View of the 

a description of the 



lieriLnifv "I thL- United 5 
"■ ■i.ri...,l ami it- Pn^ils 



f North 
Illustrated with plaits am! .■riKr. 1 vin S „ m the text, j 

ROSE (JOSHUA, M.E J The Pattern-makers' Assistant, 
Embracing Lathe Work, Riancli Work, Core WorV. 
Sweep Work, and PracticM Gc,„ I ....MriK Elons, the 
Preparation and Use of Tools, together with a lare= 
collection of useful and valuable Tables. Silth 
edition. Illustrated with =so eng ravines. Sto, cloth. > 5a 

. k-evJO FKii'f. an,! finfine Running. A Practi- 
cal Tre.l !-■ Ill -.■.i,'i.»^ 
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an Examination to Take Charge oi an Engine or 
Information in:i- t -,- i ..Vy":.-i'" Kmij n.eers and Firemen, 






SABINE (ROBERT). History and Progress of the 
Electric Telegiscfi, With dHcripUooi of some of 






SAELTZER (ALEX.) Treatise on Acoustics in eon nec- 


CO 




SALOMONS (Sir DAVID, M. A.) Electric Light Inst.l- 
Sevcnth edition, m-.s.'.1 and pnijryed, with numerous 






SAUNNIER (CLAUDIUS). Watchmaker's Hand-book. 

A Workshop (:..HH>a mem for rh- .„.-, ,,-,„„! „, Watch- 
making and allied ,\lv. ;,,. ...i i v 
J. Tripplin and E. Rifjg. iimo, cloth 






SEATON {A. E.) A Manual of Murine Engineering, 
ing oYMarlM i nerom tables and 






SCHUMANN (F.I A Manual of Heating and Ventila- 
tioo (n ilis Prad ,..,1 .\.. r .|i,-.,'i.ni. 1 .r [he use of Engl- 
and Formula* for dimensions <.[ heating, flow and 
returu pioes ior steam and hoi-water boilers, flues, 






■ Formulas and Tables lor Architects and Engineers 


y 




SCRIBNER (J. M.t Engineers' and Mechanics' Com- 
panion. Comprisini; United Status Weights and 
Measures. Mensuration it Superfices, and Solids, 

Tables of Squall and r,,,..,.,, Square and Cube 
Roots, CiniiiiMUM,.- and A:,-..:; ol Circles, the Me- 
chanical Powers, Celiacs or Gravity, Gravitation of 
Bodies, Pendulums, Specific Gravity of hodies, 
Strength, Weight, anil Crush of Materials. Water- 
Wheels, Hydrostatics. Hydraulics, Statics, Centres ot 
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Percussion and Gyration, Friction Heat, Tables of 
the Weight of Metals, Scantling, etc. Steam and 
the Steam-Engine. i6mo, full morocco ..150 

SCH ELLEN (Dr. H.) Magneto- Electric and Dynamo- 
Electric Machines: their Construction and Practical 
Application to Electric Lighting, and the Trans- 
mission of Power. Translated from the third German 
edition by N. S. Keith and Percy Neymann, Ph.D. 
With very large additions and notes relating to 
American Machines, by N. S. Keith. Vol. 1, with 
353 illustrations S 00 

SHIELDS (J. E.) Notes on Engineering Construction. 
Embracing Discussions of the Principles involved, 
and Descriptions of the Material employed in Tun- 
nelling, Bridging, Canal and Road Building, etc. 
1 2 mo, cloth 1 50 

SHREVE (S. H.) A Treatise on the Strength of Bridges 
and Roofs. Comprising the determination of Alge- 
braic formulas for strains in Horizontal, Inclined or 
Rafter, Triangular, Bowstring, Lenticular, and other 
Trusses, from fixed and moving loads, with practical 
applications, and examples, for the use of Students 
and Engineers. 87 woodcut illustrations. 8vo, cloth. 3 50 

SHUNK (W. F.) The Field Engineer. A Handy Book 
of Practice in the Survey, Location, and Truck-work 
of Railroads, containing a large collection of Rules 
and Tables, original and selected, applicable to both 
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